Distinct CD4 + T cell subsets are critical for host defense and immunoregulation. Although these subsets can act as terminally differentiated lineages, they have been increasingly noted to demonstrated plasticity. MicroRNAs are factors that control T cell stability and plasticity. Here we report that naturally occurring regulatory T cells (T reg cells) had high expression of the microRNA miR-10a and that miR-10a was induced by retinoic acid and transforming growth factor-b (TGF-b) in inducible T reg cells. By simultaneously targeting the transcriptional repressor Bcl-6 and the corepressor Ncor2, miR-10a attenuated the phenotypic conversion of inducible T reg cells into follicular helper T cells. We also found that miR-10a limited differentiation into the T H 17 subset of helper T cells and therefore represents a factor that can fine-tune the plasticity and fate of helper T cells. 
A r t i c l e s
The appropriate differentiation of CD4 + T cell subsets is important for proper adaptive immune responses, and cytokines in the milieu are the key exogenous factors that drive specification 1 . These subsets include the T H 1, T H 2 and T H 17 subsets of helper T cells, and regulatory T cells (T reg cells). T reg cells can be further divided into the following two populations: naturally occurring T reg cells (nT reg cells) that arise in the thymus, and inducible T reg cells (iT reg cells) that can arise in the periphery from naive CD4 + precursor cells. Follicular helper T cells (T FH cells) are another functional subset that is critical for providing help to B cells in germinal centers 2 .
The stability versus plasticity of subsets is an area of intense investigation 3, 4 . One example of plasticity is the generation of T H 1 cells from T H 17 cells 5, 6 . Another example is the conversion of polarized T H 2 cells into interferon-γ (IFN-γ) producers in the setting of viral infection 7 . The nT reg cells are generally viewed as a more stable subset than iT reg cells 8 . However, even for nT reg cells, there is evidence that they can alter their phenotype. For example, nT reg cells can convert into T FH cells in the environment in Peyer's patches 9 or become T H 17 cells after stimulation with interleukin 6 (IL-6) in vitro 10 . There are still other examples of conversion from other subsets, such as the conversion of T H 2 cells into T FH cells 11 and, conversely, the conversion of T FH cells into cells of other effector subsets, including T H 1, T H 2 and T H 17 cells 12 . However, the molecular mechanisms that underlie the phenotypic changes in T reg cells and other cells are incompletely understood.
MicroRNAs (miRNAs) are small noncoding RNAs that regulate gene expression at the post-transcriptional level by directly binding to the mRNA of target genes. These miRNAs are critically involved in a wide variety of the biological processes of cells, from embryonic stem-cell pluripotency to cancer tumorigenicity 13 , and evidence for the involvement of miRNA in cells of the immune response continues to mount [14] [15] [16] [17] [18] [19] [20] [21] [22] . For example, Drosha and Dicer are two key components of the machinery responsible for the generation of miRNA, and loss of these factors is associated with defects in lymphocyte differentiation and autoimmunity [23] [24] [25] . As for the issue of CD4 + T cell plasticity, deficiency in Dicer results in the instability of helper T cells, unstable expression of the transcription factor Foxp3 in T reg cells and skewing toward a T H 1 phenotype 26 . Similarly, CD4 + T cells deficient in Drosha show accelerated differentiation into T H 1 cells and diminished differentiation into iT reg cells 23 . Collectively, these data indicate that miRNA is important in preserving the phenotypic stability of helper T cells and raise the question of which specific miRNA(s) is (are) responsible.
In this study, we investigated the function of the microRNA miR-10a, which has high expression in nT reg cells and is induced by transforming growth factor-β (TGF-β) and retinoic acid (RA). We found that miR-10a controlled expression of the transcriptional repressor Bcl-6 and the corepressor Ncor2 and thereby limited the conversion of iT reg cells into T FH cells. In addition, miR-10a inhibited T H 17 differentiation. This effect was dependent on induction of the transcription factor T-bet by RA. Our data demonstrate that miR-10a is one factor that preserves the phenotype of T reg cells by targeting and constraining transcription-factor pathways that promote alternative fates.
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RESULTS
Induction of miR-10a by RA and TGF-b in iT reg cells
To identify miRNAs with 'preferential' expression in various T cell subsets, we profiled genome-wide miRNA expression via massive parallel sequencing 27 . Among the abundant miRNAs with disparate expression in T cells, we identified miR-10a-5p (called 'miR-10a' here) as the most selective miRNA in nT reg cells (Supplementary Fig. 1a ). In contrast, we did not detect its paralogous sequence miR-10b-5p in any helper T cell subset (data not shown). We next confirmed the selective expression of miR-10a by quantitative RT-PCR and found that T H 1, T H 2, T H 17 and naive CD4 + T cells have very low expression of miR-10a, consistent with the sequencing data ( Fig. 1a and  Supplementary Fig. 1b) . In contrast, nT reg cells had abundant expression of miR-10a. We found that iT reg cells had more modest expression of miR-10a than did nT reg cells; nonetheless, its abundance was significantly greater in iT reg cells than in T H 1, T H 2, T H 17 or naive CD4 + T cells (Fig. 1a) .
As the generation of iT reg cells in vitro requires TGF-β 28 , we next sought to determine if this factor was relevant to miR-10a expression. TGF-β induced miR-10a in a dose-dependent manner, whereas IL-2 had no effect (Fig. 1b,c) . Because the upregulation of miR-10a by TGF-β was modest, we considered other factors that might affect its expression. RA is another factor that promotes iT reg cell differentiation and induces miR-10a in non-T cells [29] [30] [31] [32] . Additionally, the sequence encoding miR-10a resides in the gene cluster that encodes the Hox transcription factors, which includes genes regulated by RA. Consistent with published results 32 , we noted that all-trans RA (ATRA) induced miR-10a expression in a dose-dependent manner. Notably, ATRA-induced expression of miR-10a was abolished by blockade of TGF-β (Fig. 1d) . We also found that the induction of miR-10a expression was blocked in the presence of LE540, a total inhibitor of the RA receptor (RAR) family (Fig. 1e) . These aspects of miR-10a regulation have not been appreciated previously, to our knowledge, and support the idea that RA and TGF-β are both required for maximal induction of miR-10a.
To help explain the interaction of RA and TGF-β, we considered the possibility that these factors might impinge on each other's signaling pathways. Indeed, we found that TGF-β induced expression of the RAR family member RARα in a dose-dependent manner (Fig. 1f) . We also found that an RARα agonist, in the presence of TGF-β, induced miR-10a expression equivalent to that induced by ATRA. In contrast, an agonist of the RAR family member RARγ did not (Fig. 1g) . Collectively, these results demonstrated that the RA-induced expression of miR-10a was mediated via RARα in a TGF-β-dependent manner, with the latter inducing expression of the former.
Direct targeting of Bcl-6 and Ncor2 by miR-10a
To understand how miR-10a might function in helper T cells, we used in silico analysis to predict potential target mRNAs with the PicTar algorithm for the identification of microRNA targets. Among the predicted targets, we noted that Bcl-6 mRNA and Ncor2 mRNA had potential miR-10a target sequences in their 3′ untranslated regions (3′ UTRs; Supplementary Fig. 2a) . The target genes were also predicted by another algorithm, TargetScan. Moreover, the 3′-UTR target sequences of Bcl-6 mRNA and Ncor2 mRNA were highly conserved (Supplementary Fig. 2b ). Bcl-6 is a key transcriptional repressor thought to be a master regulator for T FH cells, and Ncor2 is a corepressor that forms a complex with Bcl-6 and RAR to suppress the transcription of genes regulated by these factors [33] [34] [35] [36] [37] . If miR-10a were involved in the fate of the helper T cell phenotype, these targets would provide good potential mechanisms for transmitting its effects.
To investigate whether miR-10a regulates the expression of Bcl-6 and Ncor2, we generated reporter constructs that included the 3′ UTR of Bcl-6 or Ncor2 mRNA. These constructs included the miR-10a target sequences linked to a luciferase gene. In addition, we generated constructs with deletion of the miR-10a target sequence (Fig. 2a) . Overexpression of miR-10a resulted in significantly less luciferase activity derived from constructs that expressed the target sequences but had no effect on the expression of constructs that lacked these target sequences (Fig. 2a) . These results demonstrated that miR-10a was able to directly target sequences in the 3′ UTR of Bcl-6 mRNA and that of Ncor2 mRNA.
We next sought to evaluate whether miR-10a influences the abundance of endogenous Bcl-6 and Ncor2 protein. First we used the mouse B cell lymphoma cell line CH12, which constitutively expresses Bcl-6. 
npg
We found that overexpression of miR-10a resulted in less Bcl-6 in these cells, as determined by flow cytometry and immunoblot analysis (Fig. 2b,c) . Next we overexpressed miR-10a in primary helper T cells and again found that this resulted in lower Bcl-6 expression (Fig. 2d,e) . The decrease in Bcl-6 protein was associated with a compensatory increase in the abundance of Bcl-6 mRNA (Fig. 2f) . Conversely, overexpression of Bcl-6 protein by retroviral transduction suppressed the accumulation of endogenous Bcl-6 mRNA (data not shown), consistent with a published report showing that Bcl-6 regulates its own gene expression 38 .
To simplify the complex regulation of Bcl-6 expression, we expressed a tagged Bcl-6 construct under the control of a heterologous promoter and manipulated the abundance of miR-10a by overexpression or by sequestration of miR-10a with a 'sponge' (decoy) target sequence 39 ( Supplementary Fig. 3 ). We found that overexpression of miR-10 downregulated Bcl-6 expression, whereas expression of the miR-10a sponge target sequence restored the expression of Bcl-6 (Fig. 2g) . Deletion of the miR-10a target sequence from the 3′ UTR of Bcl-6 mRNA eliminated this regulation (Fig. 2g) . Overexpression of miR-10a in helper T cells also resulted in less Ncor2 protein but had little effect on the abundance of Ncor2 mRNA (Fig. 2h,i) . To verify the effect of endogenous miR-10a in regulating its target proteins, we expressed the miR-10a sponge sequence in iT reg cells. We found that the miR-10a sponge sequence resulted in significant upregulation of the expression of Bcl-6 and Ncor2 protein (Fig. 2j,k) .
Given that Ncor2 is a corepressor of RARα, it seemed plausible that a lower abundance of Ncor2 protein would augment the RA-induced expression of miR-10a by relieving the inhibitory effects of Ncor2. To examine this, we knocked down Ncor2 expression in cells through the use of short hairpin RNA and cultured the cells with RA ( Supplementary  Fig. 4a,b) . We observed that inhibiting Ncor2 shifted the RA doseresponse curve to the left, which meant the cells were more sensitive to RA and had more effective induction of miR-10a ( Supplementary  Fig. 4c ). Manipulating the abundance of another miR-10a target, either by knocking down or overexpressing Bcl-6, had no effect on the RAinduced expression of miR-10a ( Supplementary Fig. 4c and data not shown). These results suggested that miR-10a amplified its own induction by RA through a positive-feedback loop and targeting of Ncor2. 
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Conversion of iT reg cells into T FH cells constrained by miR-10a
As Bcl-6 is pivotal for the generation of T FH cells [33] [34] [35] , we hypothesized that miR-10a might function to limit the generation of T FH cells by suppressing Bcl-6. T reg cells can convert into T FH cells in Peyer's patches, a scenario in which miR-10a might be functionally relevant 9 . As iT reg cells are more suited for effective retroviral transduction, we used these cells to manipulate miR-10a expression and assessed the conversion of iT reg cells into T FH cells in Peyer's patches. Specifically, we isolated naive CD4 + T cells from mice with sequence encoding green fluorescent protein (GFP) knocked into the Foxp3 locus. We differentiated these cells in vitro into iT reg cells and transferred the cells into mice deficient in the T cell antigen receptor α-chain (Tcra −/− mice). We then assessed the appearance of T FH cells in Peyer's patches 6 weeks later (Fig. 3a,b) .
Immunofluorescence staining showed most of the transferred naive CD4 + T cells resided in interfollicular regions. However, some of the transferred cells were present in germinal centers (Fig. 3c, left) , which suggested that they had differentiated into T FH cells. To confirm T FH differentiation, we assessed expression of the T FH cell markers PD-1 and CXCR5 (Fig. 3d, left) . Consistent with the immunofluorescence staining, the transferred CD4 + T cells were present, which had acquired characteristics of T FH cells. Similarly, transferred iT reg cells generated in vitro localized to germinal centers (Fig. 3c, middle) and acquired expression of PD-1 and CXCR5; in fact, iT reg cells were more efficient in their ability to convert into T FH cells than were naive CD4 + T cells (Fig. 3d) . As a control, we assessed Foxp3 expression in transferred naive and iT reg cells. Foxp3 + cells were barely detectable in Peyer's patches and spleens after the transfer of naive CD4 + T cells (Fig. 3e) . Transferred iT reg cells more easily lost Foxp3 expression in Peyer's patches than in the spleen (Fig. 3e) , which suggested that the environment of Peyer's patches promoted conversion into T FH cells. We next evaluated the effect of sequestrating miR-10a on the conversion of iT reg cells into T FH cells. For this, we generated iT reg cells (97.7% ± 0.4% Foxp3 + ; data not shown) that expressed the miR-10a sponge sequence or a control sequence. We adoptively transferred those cells into Tcra −/− mice and assessed the acquisition of T FH cell markers. We found that cells transduced with the miR-10a sponge vector more readily acquired PD-1 and CXCR5 in Peyer's patches than did control cells (Fig. 4a) . This was associated with the presence of significantly more germinal-center B cells (Fig. 4b) . We next determined the effect of overexpressing miR-10a in iT reg cells, reasoning that enforced expression should attenuate their conversion into T FH cells by limiting the amount of Bcl-6. We observed that overexpression of miR-10a significantly less conversion of transferred iT reg cells into T FH cells in Peyer's patches (Fig. 4c) . (Fig. 4d) , whereas the opposite was true for miR-10a (Fig. 4e) . Another population of helper T cells, designated 'follicular regulatory T cells' (T FR cells), has been identified [40] [41] [42] . These cells express both Foxp3 and Bcl-6 and exert a regulatory function in germinal centers. To assess miR-10a Fig. 5a ). We found that T FR cells had higher expression of miR-10a than did T reg cells (Supplementary Fig. 5b ). Together these results indicated that one function of miR-10a was to constrain the conversion of iT reg cells into T FH cells.
Biphasic effects of RA on T H 17 differentiation RA was originally reported to induce iT reg cells and suppress T H 17 differentiation [29] [30] [31] ; however, subsequent work has suggested that RA is necessary for normal immune responses and can enhance inflammation 43, 44 . Such findings led us to reexamine the effect of RA on T H 17 differentiation and to assess the potential effects of miR-10a. Consistent with published reports [29] [30] [31] , we found that ATRA at a concentration of 10 nM inhibited IL-17A production and enhanced Foxp3 expression (Fig. 5a,b) . However, a lower, physiological concentration of RA (1 nM) 45 enhanced the proportion of IL-17A-producing T cells (Fig. 5b) . IL-2 inhibits T H 17 differentiation 46 , and we observed more enhancement of IL-17A production by RA when IL-2 was neutralized (Fig. 5b) . As a control, cells cultured under iT reg conditions without IL-6 did not produce IL-17A, even with a low dose of RA (Fig. 5b) . Notably, the magnitude of IL-17A production, assessed by mean fluorescence intensity (MFI), was greater at all doses of ATRA (Supplementary Fig. 6 ), despite the lower proportion of IL-17A-producing cells under T H 17 conditions without antibody to IL-2 (anti-IL-2). The discrepancy between the greater MFI and lower frequency of IL-17A + cells after ATRA treatment underscored the complex biological effects of ATRA on T H 17 cells. Under these culture conditions, ATRA substantially upregulated miR-10a expression in a dose-dependent manner (Supplementary Fig. 7) .
TGF-β is another factor that regulates IL-17A production, with lower doses of TGF-β promoting more IL-17A production 47 . However, TGF-β also enhanced the responsiveness of T cells to ATRA by upregulating RARα expression (Fig. 1f) . We therefore assessed the combined effects of RA and TGF-β on T H 17 differentiation in vitro (Fig. 5c,d) .
As reported before 47 , T H 17 differentiation was more efficient at lower concentrations of TGF-β. The ability of RA to enhance IL-17A production was more efficient at high concentrations of TGF-β, but regardless of the concentration of TGF-β, the biphasic effects of RA were evident (Fig. 5c,d) . These results indicated that T H 17 differentiation was fine-tuned by ATRA and TGF-β. The attenuated T H 17 differentiation expected to occur with higher concentrations of TGF-β was antagonized by RA.
Constraint of T H 17 differentiation by miR-10a
Given the ability of RA to influence T H 17 differentiation and induce miR-10a, we sought to analyze the effect of miR-10a expression on T H 17 differentiation in vivo with a disease model dependent on these cells. We therefore transduced naive CD4 + T cells from 2D2 mice (which have transgenic expression of a T cell antigen receptor specific for myelin oligodendrocyte glycoprotein) with an expression vector for miR-10a and assessed whether miR-10 overexpression influenced the severity of experimental autoimmune encephalomyelitis. After immunization with a peptide of myelin oligodendrocyte glycoprotein, mice that received 2D2 T cells that overexpressed miR-10a had a significantly delayed onset of neurological disease (Fig. 6a) . The production of IL-17A in was significantly lower in miR-10a-expressing 2D2 cells in the lymph nodes, spleen and central nervous system, whereas there was no significant effect of miR-10a on IFN-γ production (Fig. 6b) . These results indicated that miR-10a was able to function as a factor that limited T H 17 responses in vivo. It is notable that the disease was delayed but not abrogated. In contrast, disease eventually developed in mice that received miR-10a-expressing 2D2 cells, and their disease severity was similar to that of mice that received 2D2 cells transduced with a control vector. This suggested that miR-10a fine-tuned but did not abrogate IL-17 expression.
As miR-10a overexpression limited T H 17 differentiation in vivo, we sought to determine how miR-10a might influence T H 17 differentiation in vitro. When we used a low dose of RA to generate T H 17 cells, which thus expressed miR-10a, sequestration of this miRNA with the sponge vector significantly enhanced T H 17 differentiation (Fig. 7a) . Conversely, when miR-10a was overexpressed under the A r t i c l e s same conditions, T H 17 differentiation was inhibited (Fig. 7b) . When miR-10a was overexpressed in T H 17 cells cultured without RA, the efficiency of T H 17 differentiation was not affected (Fig. 7c) . These effects of miR-10a on T H 17 differentiation were not due to changes in Foxp3 expression (Fig. 7d-f ). These data indicated that miR-10a was able to influence T H 17 differentiation, but only in circumstances in which RA was present.
Bcl-6 and Ncor2 influence IL-17A expression via T-bet
The finding that miR-10a inhibited T H 17 differentiation was unexpected. We had anticipated that miR-10a expression would promote T H 17 differentiation by relieving Bcl-6-mediated inhibition of IL-17A. However, the effect of miR-10a effects was evident only in the presence of RA. In published work showing that Bcl-6 inhibits IL-17A, a role for RA was not considered 34 . We therefore mimicked the effects of miR-10a by directly downregulating the expression of its targets, Bcl-6 and Ncor2, and found that in the presence of RA, knocking down these factors inhibited T H 17 differentiation (Fig. 8a) . Thus, inhibiting the expression of Bcl-6 and Ncor2 recapitulated the effect of overexpressing miR-10a. Although this result may seem counterintuitive, it must be borne in mind that T H 17 differentiation occurred in the presence of RA in these experiments. 
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It was less obvious why downregulation of Bcl-6 led to the inhibition of T H 17 differentiation. In this context, a relevant Bcl-6 target is T-bet, an important negative regulator of T H 17 differentiation 34, 35, 48 . We speculated that diminishing Bcl-6 expression would enhance T-bet function and thereby suppress T H 17 differentiation. To test this possibility, we knocked down Bcl-6 in wild type and T-bet-deficient T H 17 cells. We found that in the absence of T-bet, decreasing Bcl-6 had no effect on T H 17 differentiation (Fig. 8b) . Thus, the lower IL-17A production associated with lower expression of Bcl-6 was T-bet dependent.
In addition to forming a complex with RARα, Ncor2 forms a repressor complex with Bcl-6 (ref. 37) . We therefore wondered whether the effect of Ncor2 might also be dependent on T-bet. We found that the knocking down Ncor2 influenced IL-17A production only when T-bet was present (Fig. 8a,b) .
The unexpected involvement of T-bet in mediating the regulation of T H 17 differentiation by the miR-10a targets Bcl-6 and Ncor2 prompted us to evaluate the effect of RA on T-bet expression. We found that RA was an effective inducer of T-bet under T H 17 conditions (Fig. 8c,d) . Collectively, these results indicated that RA induced both miR-10a and T-bet and that miR-10a exerted its negative effects on T H 17 differentiation together with T-bet.
DISCUSSION
The importance of miRNA in T cell biology is rapidly becoming ever more apparent. Although there is clear evidence that miRNA in general is critically involved in T cell stability [23] [24] [25] , the precise roles of individual miRNAs have been less clear. However, this gap in knowledge is rapidly being filled, and several studies have reported the roles of individual miRNAs in helper T cells [14] [15] [16] [17] [18] [19] [20] [21] [22] . Here we found that miR-10a was an RA-induced factor with high expression in T reg cells and influenced their plasticity.
In this study, we found that nT reg cells had high expression of miR-10a and that miR-10a was induced by factors that promote the T reg cell phenotype; that is, RA and TGF-β. Functionally, miR-10a limited the plasticity of T reg cells, but, unexpectedly, it did not do so by influencing Foxp3 expression or other factors involved in the homeostasis of T reg cells. Instead, miR-10a limited the ability of T reg cells to acquire the features of T FH cells by targeting Bcl-6. It has been reported that iT reg cells generated through the use of RA are more likely to retain Foxp3 expression and are more resistant to conversion into other lineages than are iT reg cells generated by other methods 31 . Those findings fit well with our own data and are consistent with the idea that the expression of miR-10a by nT reg cells and RA-treated iT reg cells would enhance their stability. Published studies have identified another subset of cells with suppressive function that express both Foxp3 and Bcl-6 (T FR cells) [40] [41] [42] . Notably, we found high expression of miR-10a in T FR cells. We speculate that miR-10a might have particularly critical functions in T FR cells in that the environment of the germinal center would be expected to be rich in factors that drive Bcl-6 expression. Thus, miR-10a might have important functions in constraining the actions of Bcl-6 in these cells and allowing the continued action of Foxp3.
RA is a ubiquitous metabolite of vitamin A with broad effects on cellular differentiation. Vitamin A and RA are particularly abundant in the liver and the gut, and the importance of RA in mucosal immunity has been well documented. The effects of RA include the trafficking and gut tropism of conventional T cells and T reg cells 31, 49 . Regulation of miR-10a can now be added to the effects of RA.
However, the effects of RA are by no means simple. Although RA can induce the expression of Foxp3 and inhibit IL-17A production 29, 30 , subsequent work has shown that vitamin A-deficient mice have poor T H 17 responses during T. gondii infection 43 . Our results showing the biphasic effects of RA on T H 17 differentiation are consistent with those findings.
Also initially perplexing to us in terms of IL-17 regulation and the control of Bcl-6 expression was published work indicating that Bcl-6 inhibits IL-17A production 34 . We found the contrary result; that is, the presence of Bcl-6 (and Ncor2) was associated with higher expression of IL-17A. However, in the context of the ability of RA to induce T-bet, a potent inhibitor of IL-17A, that result now makes more sense. Although in some circumstances low expression of Bcl-6 might amplify IL-17A production, in the circumstances in which T-bet is present, lower abundance of Bcl-6 would have the opposite effect. Low Bcl-6 expression would facilitate the unopposed action of T-bet to efficiently inhibit IL-17A production.
We would argue that through its effects on Bcl-6, under selective circumstances, miR-10a can inhibit IL-17A production. Although the effect of miR-10a on T H 17 differentiation in vitro was evident only in the presence of RA, we were able to discern an effect in vivo when miR-10a was overexpressed in adoptively transferred 2D2 T cells. However, our data also showed that miR-10a modulated but did not abrogate disease. Thus, like other miRNAs, miR-10a is best thought of as 'tuning' responses. Our data have also made it clear that the effects of RA on T H 17 differentiation were complex and its effects were influenced by another ubiquitous regulator of T cell differentiation; that is, TGF-β. Thus, the action of RA was by no means simple, as it affected the abundance of T-bet, Foxp3 and Bcl-6, depending on the context.
In this study, we sought to delineate the function of miR-10a, a factor with high expression in nT reg cells that is inducible by RA and TGF-β. Notably, RA seems to directly regulate miR-10a, as published work indicates that RAR binds to the locus encoding miR-10a (ref. 50) . By targeting Bcl-6, this miRNA seems to functionally attenuate the differentiation of T FH cells and T H 17 cells. Thus, it is one factor that contributes to maintenance of the cell-specific phenotype of T reg cells by targeting factors that could lead to conversion into other fates. It is likely that the regulatory role of miR-10a would be most prominent in circumstances in which cells are poised for phenotypic transition, with the gut being one place where this occurs. Thus, regulation of miR-10a would be a reasonable mechanism for fine-tuning factors that influence fate 'decision' versus plasticity in subsets of helper T cells.
METHODS
Methods and any associated references are available in the online version of the paper.
